I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Metastasis to breast is fairly uncommon, accounting for fewer than 2% of all breast tumors.\[[@ref1]\] Mammary metastases as the initial presentation are even more infrequent and can simulate a primary malignancy clinically and radiologically. However, it is essential to differentiate the two conditions because of the difference in their treatments; appropriate treatment of the primary tumor is the preferred course of action for metastatic disease whereas primary tumor is treated by surgery.\[[@ref2]\] Metastatic carcinoma from the opposite breast is the most common secondary tumor to the breast in females as opposed to hematopoietic tumors and prostate carcinoma, which are the most common metastatic tumors to the male breast. Other sites of metastatic disease include malignant melanoma, lung carcinoma (especially small cell carcinoma), renal cell carcinoma, gastrointestinal carcinoma, thyroid (papillary and follicular carcinomas), carcinoids, ovarian carcinoma, endometrialcarcinoma, pancreatic carcinoma, and neuroblastoma. Medullary thyroid cancer (MTC) commonly metastasizes early to local lymph nodes, and later, distantly to the lungs and liver. Other sites of distant metastases are rare. However, MTC metastatic to the breast is extremely rare and only a few handful cases have been reported worldwide.\[[@ref3][@ref4][@ref5]\] There have been only 21 reported cases of MTC metastasizing to the breast.\[[@ref1]\]

We present the case of a 45-year-old female presenting with a lump in the breast, which was later diagnosed to be a metastasis from MTC.

C[ASE]{.smallcaps} H[ISTORY]{.smallcaps} {#sec1-2}
========================================

A 45-year-old female presented to the hospital with a lump in the left breast since 2 months. On examination, a well-defined lump was palpable in the upper outer quadrant of the left breast. Ultrasound (USG) of the breast showed a hypoechoic mass measuring 15 × 15 mm, and a USG-guided fine-needle aspiration cytology (FNAC) was performed. The FNAC smears were cellular comprising singly scattered cells present throughout the smears. These cells had round to plasmacytoid appearance with abundant granular cytoplasm and round nucleus with stippled chromatin \[[Figure 1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\]. The smears were reported as positive for malignancy, however, cell block and biopsy were advised for exact characterization. Biopsy sections showed tumor cells, which were singly scattered and present in "Indian file" pattern with intervening strands of thick collagen, as well as in a targetoid manner around mammary ducts. The tumor cells were plasmacytoid with round nucleus having stippled chromatin, however, there was no intracytoplasmic mucin \[[Figure 1c](#F1){ref-type="fig"}\]. A provisional diagnosis of lobular carcinoma breast was made and immunohistochemistry (IHC) for ER, PgR, and E-cadherin was done \[[Table 1](#T1){ref-type="table"}\]. However, the tumor cells were negative for ER and PgR and showed no loss of expression of E-cadherin. A further inquiry about the detailed past history revealed that the patient was operated for a thyroid neoplasm 2 years ago, the details of which were unavailable at that time. Subsequently, an extended panel of IHC was used to determine the site of origin of the tumor. The tumor cells were positive for TTF1 \[[Figure 1d](#F1){ref-type="fig"}\], calcitonin \[[Figure 1e](#F1){ref-type="fig"}\], and carcinoembryonic antigen CEA \[[Figure 1f](#F1){ref-type="fig"}\] whereas negative for thyroglobulin, GATA3 and napsin. Fluorodeoxyglucose (FDG) positron emission tomography (PET) showed FDG avid round soft tissue nodule measuring 15 × 13 mm, SUVmax 2.4, in the left breast \[[Figure 2](#F2){ref-type="fig"}\]. Subsequently, a final diagnosis of metastatic MTC was conferred after discussion and feedback from nuclear medicine department based on the histomorphology and the PET avidity of the tumor.

![(a) Fine-needle aspiration cytology (FNAC) smears showed a population of singly dispersed (MGG stain x200). (b) FNAC smears shows plasmacytoid cells (Pap stain x200). (c) Tumor cells present in single file pattern, in a targetoid fashion around the mammary ducts (H and E stain x100). (d) Tumor cells showed positivity for TTF 1 (x40), (e) calcitonin (x200), and (f) carcinoembryonic antigen (x200)](JCytol-35-117-g001){#F1}

###### 

List of antibodies used in immunohistochemistry

![](JCytol-35-117-g002)

![Axial computed tomography (a) and fused fluorodeoxyglucose (FDG) positron emission tomography (b) images show FDG avid round soft tissue nodule (1.5 × 1.3 cm, SUVmax 2.4) in the left breast (White arrow)](JCytol-35-117-g003){#F2}

D[ISCUSSION]{.smallcaps} {#sec1-3}
========================

Metastases in MTC are common and occur both by hematogenous and lymphatic spread. Regional lymph nodal involvement occurs early (affecting \~60% of patients) and later on distant metastases are found (\~40% of patients). Breast metastases from MTC are very rare with only 21 reported cases in the literature \[[Table 2](#T2){ref-type="table"}\].\[[@ref1]\] Importantly, some MTCs mimic primary invasive lobular carcinoma of the breast histopathologically and radiologically, making the distinction between the two diagnostically challenging.\[[@ref4]\]

###### 

Demographic and radiology characteristics, presence of metastases, and alive status of patients with metastatic medullary thyroid carcinoma to the breast (21 cases)

![](JCytol-35-117-g004)

Breast USG and mammography are useful diagnostic tools albeit the absence of pathognomonic criteria to establish the diagnosis of breast metastasis. On USG, metastatic nodule is mostly superficial, solitary, firm and adherent to the skin, and shows loss of tumor-associated acoustic shadowing. However, these features are not specific.\[[@ref1]\]

The case reported here demonstrates metastatic MTC as a breast nodule diagnosed by FNAC. Primary MTC has characteristic cytological findings of poorly cohesive tumor cells with abundant granular cytoplasm and uniform, usually stippled nuclei, which are eccentrically placed. In addition, amyloid can also be observed. These cytologic features need to be differentiated from those of primary invasive lobular carcinoma and malignant lymphoma.\[[@ref6]\] This necessitates the need of cell block preparation in every case so that further IHC workup can be done.

Although some metastatic tumors can be differentiated from primary breast cancers in the presence of histopathological features (i.e., the predominance of clear cells, melanin pigments), the histopathological features of metastatic tumors of the breast are frequently similar to those of primary breast cancers.\[[@ref7]\] Consequently, the possibility of primary breast cancer should be kept in mind for differential diagnosis of breast nodules in patients who have a nodule in another organ.\[[@ref3]\]

Histological features which may be suggestive of metastatic disease include a periductal or perilobular distribution in the absence of any *in situ* ductal or lobular component. There is minimal elastosis and desmoplasia associated with these lesions. Final confirmation usually requires IHC to establish the diagnosis of metastasis.\[[@ref3]\]

Metastatic tumors to the breast present perplexing diagnostic problems both from the clinical as well as histological points of view. Accurate diagnosis of metastatic lesions is important to avoid unnecessary, radical surgical procedures and to assure appropriate adjunctive therapy. There are no reliable clinical criteria for distinguishing a primary tumor from a secondary tumor in the breast.\[[@ref4]\]

Most of the metastatic tumors in the breast have been described in young or middle-aged women perhaps because the better blood supply in this age group encourages blood-borne metastasis, which is the most frequent mode of cancer spread to this organ. Overall prognosis of these cases is usually grave.\[[@ref5]\]

C[ONCLUSION]{.smallcaps} {#sec1-4}
========================

Although MTC commonly metastasizes to local and distant sites, spread to the breast is very rare and should be considered a diagnostic possibility in patients with a past history of MTC presenting with an apparently primary breast lesion, especially in cases with unusual morphology, as seen in our case. Careful cytomorphological examination and appropriate ancillary studies such as IHC staining for calcitonin after FNAC may lead to a correct diagnosis and thus prevent unnecessary radical surgery.
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